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Abstract 
Even though the driving ability of older adults may decline with age, there is evidence that 
some individuals attempt to compensate for these declines using strategies such as restricting 
their driving exposure. Such compensatory mechanisms rely on drivers’ ability to evaluate 
their own driving performance. This paper focuses on one key aspect of driver ability that is 
associated with crash risk and has been found to decline with age: hazard perception. Three 
hundred and seven drivers, aged 65 to 96, completed a validated video-based hazard 
perception test. There was no significant relationship between hazard perception test response 
latencies and drivers’ ratings of their hazard perception test performance, suggesting that 
their ability to assess their own test performance was poor. Also, age-related declines in 
hazard perception latency were not reflected in drivers’ self-ratings. Nonetheless, ratings of 
test performance were associated with self-reported regulation of driving, as was self-rated 
driving ability. These findings are consistent with the proposal that, while self-assessments of 
driving ability may be used by drivers to determine the degree to which they restrict their 
driving, the problem is that drivers have little insight into their own driving ability. This may 
impact on the potential road safety benefits of self-restriction of driving because drivers may 
not have the information needed to optimally self-restrict. Strategies for addressing this 
problem are discussed. 
Key words: elderly, traffic accidents, driving performance, self-assessment, anticipation skill, 
self-efficacy 
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1. Introduction 
According to the Multifactorial Model for Enabling Driving Safety (Anstey, Wood, 
Lord, & Walker, 2005), the driving behaviour of older drivers is determined by both their 
capacity to drive safely and beliefs about their driving capacity (linked to self-monitoring). 
That is, while the capacity to drive safely may decline with increasing age, due to issues 
relating to cognitive, visual, and physical function, there may not be an equivalent change in 
driving behaviour because older drivers will notice that their capacity is declining and take 
compensatory action (such as restricting their driving to safer environments). 
 This proposal is supported by evidence that older drivers do indeed restrict their 
driving exposure across a range of situations (Baldock, Mathias, McLean, & Berndt, 2006; 
Marottoli & Richardson, 1998; Molnar & Eby, 2008) and this appears to be driven by their 
level of confidence in their driving ability for at least some aspects of driving (Baldock, et al., 
2006). Unfortunately, there is also evidence that this compensation is not effective in 
eliminating increases in crash risk as a result of age-related declines. For example, Ross, et al. 
(2009) found that those who performed poorly on a useful field of view test did restrict their 
driving but, despite this, were still twice as likely to be involved in an at-fault crash compared 
with those who performed well on the test. This raises the issue of why this self-regulation 
strategy is not as effective as it might be. 
  One reason why self-regulation strategies may fail to compensate for changes in crash 
risk is if drivers’ self-monitoring ability is simply not accurate enough. Consistent with this 
proposal, Groeger and Grande (1996) found that a cross-age sample of drivers’ ratings of 
their own driving ability did not correspond with objective measures of their driving ability. 
Also, like drivers of all ages, older drivers tend to exhibit a self-enhancement bias, 
considering themselves, on average, to be considerably better than the average (Freund, 
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Colgrove, Burke, & McLeod, 2005; Marottoli & Richardson, 1998). Indeed, Freund et al. 
(2005) found that the higher that older drivers rated their expected performance in a driving 
simulator, the more likely they were to be rated unsafe when they actually drove in the 
simulator.  
 The present study focussed on one specific aspect of driving ability: hazard perception 
(see Horswill & McKenna, 2004, for a review). Drivers’ hazard perception has been defined 
as the ability to anticipate and respond to potentially dangerous situations on the road 
(Horswill et al., 2008). It was chosen because it has been associated with self-reported crash 
involvement in both retrospective (Darby, Murray, & Raeside, 2009; McKenna & Horswill, 
1999; Quimby, Maycock, Carter, Dixon, & Wall, 1986) and prospective (Wells, Tong, 
Sexton, Grayson, & Jones, 2008) studies, including a retrospective study that focused on 
older drivers (Horswill, Anstey, Hatherly, & Wood, 2010). Hazard perception has also been 
found to decline with age in a sample of drivers aged 65 and over (Horswill, et al., 2008). 
In addition, drivers’ self-monitoring of their hazard perception ability appears to be 
subject to the same problems as self-monitoring of driving ability in general. Farrand and 
McKenna (2001) found that young novice drivers’ ratings of their hazard perception 
performance were not associated with their actual performance in a video-based test, even 
when this was evaluated on a scene-by-scene basis. Also, drivers from a cross-age sample 
(Horswill, Waylen, & Tofield, 2004) have been found to rate their hazard perception abilities 
as better than the average driver and also better than their peers (where a peer was defined as 
someone of the same age, sex, education, training, experience, etc as themselves). This 
illusion of superiority was found to be greater for hazard perception than for either overall 
driving skill or other aspects of driving skills such as vehicle control. 
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In sum, older drivers who demonstrate a diminished hazard perception capacity may 
be at greater risk of crashing. However, according to the Multifactorial Model for Enabling 
Driving Safety (Anstey, et al., 2005), drivers may be able to moderate this risk if they can 
monitor their diminished capacity effectively, allowing them to regulate their driving 
appropriately. Whether this strategy can be effective for hazard perception depends on how 
accurate older drivers’ self-monitoring for hazard perception is, and this is currently not 
known. For example, it is conceivable that the self-monitoring of older drivers may be better 
than drivers in general because they tend to have much greater experience. 
 The present study represents the first research to examine the extent to which older 
drivers’ self-ratings of hazard perception ability correspond with an objective measure of 
their hazard perception ability. If there is a reasonable correspondence then this bodes well 
for the effectiveness of self-regulation as a strategy for minimizing crash risk with respect to 
hazard perception. If there is little correspondence then self-regulation could be, at best, an 
extremely inefficient strategy to maintain safe driving. To answer this question, we will 
examine the relationships between (1) the performance of older drivers on a validated hazard 
perception test, (2) their level of confidence in their performance on the hazard perception 
test, and (3) their self-reported preferences and regulatory behaviour in real world driving.  
 Given that, for other measures of driving performance, there appears to be no 
relationship (Marottoli & Richardson, 1998) between older drivers’ self-ratings of 
performance and their actual driving performance (consistent with a lack of insight into 
driving ability), we might also predict that self-ratings of performance in a hazard perception 
task would bear no resemblance to objectively measured performance. For example, 
Ackerman, Vance, Wadley, and Ball (2010) found that older drivers’ self-rated driving ability 
was associated with general self-efficacy and not with functional performance in visual, 
physical, and cognitive assessments. However, some researchers (Ackerman, Beier, & 
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Bowen, 2002) have proposed that participants’ self-assessment accuracy improves when the 
ability they are rating is defined in more specific terms and hence it is possible that a stronger 
relationship might be obtained if the confidence measure was directly related to test 
performance and occurred directly after the test.  
We used a correlational approach to analyse the confidence ratings (Ackerman, et al., 
2002) in order to avoid issues relating to scaling (the confidence judgement necessarily used 
a different scale to the hazard perception test scores). We hypothesized that if participants 
had insight into their test performance, then actual test scores should correlate with test 
confidence judgements. Such insight could be gained if, for example, participants realized 
that they were noticing some hazards inappropriately late (either in the test or in real driving). 
If this is the case then we also might expect age-related declines in hazard perception 
response times to be reflected in test confidence judgements. Furthermore, if participants 
used any performance insight to moderate their driving behaviour, then we might expect test 
confidence judgements to predict self-regulation of driving (assuming participants believed 
test scores reflected their driving ability to some degree). 
 Independent of whether drivers considered the hazard perception test to be a valid 
measure of their driving ability, we still might predict that drivers’ self-ratings of overall 
driving ability and crash likelihood would predict self-reported regulation of driving if their 
self-regulatory behaviour was being driven by self-beliefs about driving efficacy (consistent 
with the Multifactorial Model for Enabling Driving Safety, Anstey, et al., 2005). 
Finally, if drivers do indeed have some insight into their own level of overall driving 
skill and they considered hazard perception to be a key aspect of their overall driving skill, 
then we might predict that self-ratings of overall driving skill would correlate with objective 
hazard perception test scores. 
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2. Method 
2.1. Participants 
 Two thousand and seven adults aged 65 years and over were randomly selected from 
the local electoral roll and invited to take part in the study. We obtained usable data from 307 
of the drivers who volunteered to take part (response rate 11.38%). The mean age of this 
sample was 74.76 years (SD 6.92, range 65-96). They had an average of 52.91 years driving 
experience (SD 8.42, range 12-75), and drove an average of 192.21 km per week (SD 142.82, 
range 10-1000). 69.6% reported driving every day, and 32.5% were women. Other attributes 
of the sample can be seen in Table 2. 
To provide a comparison of how this sample might differ from the population, we 
inspected the 2006 Australian census (www.abs.gov.au), both locally (Australian Central 
Territory) and nationally (Australia). There were a higher proportion of males in our sample 
than in the population (55.37% female locally; 55.15% female nationally). However the 
average age of adults aged 65 and over was very similar (in the census, the mean age was 
74.63 locally and 75.08 years nationally). Locally, 47.34% of adults aged 65 and over 
reported a University-level qualification in the census. The national figure was 24.86%. In 
our sample, 39.4% reported 2 or more years of university education (2 years being the 
minimum required to obtain a university qualification), suggesting that our sample was 
broadly representative of the local population in terms of education but that they were more 
highly educated than the national population. 
We can confirm that the study had ethical approval, that participants gave informed 
consent to take part, and that they were not paid for participation. 
 
2.2. Materials 
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 2.2.1. ACT Hazard Perception Test. A shortened (22 item; 15 minute) version of a 
previously validated video-based hazard perception test (Wetton, et al., 2010) was used. 
Participants watched video clips of genuine traffic scenes filmed from a driver’s point-of-
view on a 32” LCD touchscreen, which contained incidents (described as “traffic conflicts”) 
in which the camera car might have had to brake or take evasive action to avoid a crash or 
near-miss with other road users (pedestrians, cyclists, or stationery or moving vehicles). 
Participants were asked to touch any road user that could be involved in a traffic conflict with 
the camera car as quickly as possible. Traffic conflicts were chosen to be unambiguous (in 
the sense that the vast majority of participants would be expected to respond to them 
eventually), minimizing missing values. This strategy of minimizing misses was chosen 
because failing to respond at all to an incident in the test could be regarded as ambiguous: the 
participant may have failed to see the incident or they might have seen the incident but not 
considered it to be a hazard. To put it another way, there is some inevitable subjectivity as to 
whether any particular incident should be categorized as a hazard or not. By selecting 
incidents to which nearly all drivers responded, we are ensuring that a consensus exists that 
each incident is a hazard (i.e. they are unambiguous) and the question instead becomes how 
early drivers can anticipate the incident. Consequently, the ACT hazard perception test 
should be regarded as primarily a response time measure.  
Participants’ mean response time to the traffic conflicts (“hazard perception response 
latency”) was calculated as follows. Response times to the 22 incidents were standardized by 
converting them into z scores (so that events with longer mean response times did not unduly 
influence the mean). The mean of the z scores was then calculated (incidents where 
participants did not respond at all were excluded) and converted back into a response time in 
seconds using the mean and standard deviation of response times across all participants to all 
incidents (the last step was performed to aid interpretation of the outcomes). 
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While the ACT Hazard Perception Test was designed primarily as a response time (as 
explained above), we also calculated the proportion of hazards responded to as a secondary 
measure of ability in the present study (the “hazard perception hit rate”). This was done to 
allow maximum latitude in how participant might interpret their own test performance when 
rating their confidence in the quality of their responses (see section 2.3). However the fact the 
test was not optimized for this measure needs to be borne in mind when interpreting findings 
(for example, hit rates were near ceiling).  
 Validation evidence for the ACT Hazard Perception Test (Wetton, et al., 2010) 
includes: (1) the ability to distinguish novice from experienced drivers (2) correlations with 
other hazard perception tests (e.g. r = .82)  (3) the ability to show age-related declines in a 
sample of drivers aged 65 and over (r = .40) (4) correlations with Useful Field of View (r = -
.33) and contrast sensitivity (r = -.39) measures (both of which are associated with crash 
involvement in older drivers, see Owsley, Ball, Sloane, Roenker, & Bruni, 1991). Older 
drivers who failed the shortened version of the ACT Hazard Perception Test used in the 
present study have been found to be 2.32 times more likely to report crashing in the previous 
five years (Horswill, Anstey, Hatherly, & Wood, 2010). 
 2.2.2. Driving Self-Regulation Questionnaire. This 18 item instrument, based on an 
unpublished measure developed by the fifth author, was designed to measure whether 
participants attempted to self-regulate their driving by, for example, reducing their exposure 
to certain demanding situations where possible or by changing their driving style.  
Respondents were presented with 18 statements (see Table 1) covering preferences for 
limiting exposure to different driving situations (11 statements), part or total avoidance of 
driving situations (4 questions), and safe driving behaviours (3 questions). They were 
required to respond either ‘yes’ or ‘no’ to each statement depending on whether it applied to 
them. The instrument was scored by counting the number of “yes” responses (out of 18).  
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2.3. Procedure 
 Participants completed a preliminary questionnaire before coming to the laboratory. 
This included questions about participants’ sex, age, years of education, number of years 
since passing the driving test, frequency of driving (1 = once a week, 2 = 1 to 2 times per 
week, 3 = 2 to 3 times, 4 = 3 to 6 times, 5 = every day), and kilometres driven per week. 
There was also a question on overall health (“In general, would you say your health is 
excellent (1), very good (2), good (3), fair (4), or poor (5)?”). Participants also completed the 
following two items: “How would you rate your likelihood of having a road accident relative 
to other drivers of your age and sex?” (responses on a 10 point scale: 1 = “Much lower 
likelihood”, 5 = “About average likelihood”, 10 = “Much higher likelihood”) and “How 
would you rate your ability as a driver relative to other drivers of your age and sex?” (10 
point scale: “1 = “Very poor”, 5 = “About average”, 10 = “Excellent”) as well as the Driving 
Self-Regulation Questionnaire. 
 Participants came to the laboratory to complete a battery of tests which included the 
Mini-Mental State Examination (MMSE; Folstein, Robins, & Helzer, 1983), a test of 
binocular letter contrast sensitivity using the Pelli-Robson Letter Sensitivity chart (Pelli, 
Robson, & Wilkins, 1988), and the shortened ACT hazard perception test (they completed 
other tests that were not analysed as part of the present study). Following completion of the 
hazard perception test, participants were asked how confident they were that they had 
responded correctly throughout the test, where they responded on a scale of 0% (not at all 
confident) to 100% (completely confident). 
 
3. Results 
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3.1.Test consistency, descriptive statistics, data transformations, and treatment of missing 
values 
 To calculate the reliability of the hazard perception test and the self-regulation 
questionnaire, we used Expectation Maximization to impute missing values at the item level. 
The internal consistency of both tests was good (hazard perception test: Cronbach’s alpha = 
.88; Driving Self-Regulation Questionnaire: Kuder-Richardson-20 = .78).  
  The percentage of participants responding in the affirmative to each statement in the 
self-regulation questionnaire (out of all those who responded to the statement) is given in 
Table 1. Hazard perception hit rate and MMSE were both transformed to minimize skew 
(arcsine of the square root for the hit rate and reflected reciprocal for MMSE). Multiple 
Imputation (MI), with five imputations, was used for the main analyses to deal with the 4% of 
missing data points (this is considered superior to listwise deletion as it does not require 
missing values to be random). 
 Correlations between the variables are presented in Table 2 (these are Pearson 
correlations for all variables except sex, which uses point-biserial correlations) together with 
untransformed means and SD where relevant. With a sample of 307, all correlations greater 
than .11 are significant (two-tailed, 5% level) without correcting for multiple comparisons. 
With a Bonferroni correction for 105 correlations, all correlations equal to or greater than .20 
can be regarded as significant (two-tailed, 5% level). 
 
3.2. Objective measures of hazard perception test performance and participants’ confidence 
in their test performance 
Using a direct entry multiple regression, hazard perception response latency was used 
to predict confidence in test performance, adjusting for potential mediators (see Table 3 for a 
summary of all multiple regression analyses). The potential mediators included variables 
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relating to demographics, cognitive status, health status, and driving experience (sex, age, 
education, MMSE, contrast sensitivity, health, years driving, driving frequency, and 
kilometres per week). In principle, any of these variables might influence the relationship 
between hazard perception ability and confidence ratings (or, at the least, might help account 
for extra variance). There was no effect of hazard perception response latency, standardized 
beta = 0.062, pooled t(305) = 0.901, p =.369 (the bivariate correlation between hazard 
perception latency and confidence rating in test performance was also not significant; r < 
.01). However there was a significant though weak effect of hazard perception hit rate on 
confidence in test performance, adjusting for the same potential mediators, standardized beta 
= .175, pooled t(305) = 2.326, p =.026 (the unadjusted correlation, r = .18, was only 
significant if the correction for multiple comparisons was not applied).  There was a 
significant correlation between age and hazard perception response time, r = .41 (and 
between age and hazard perception hit rate, r = -36), indicating substantial age-related 
declines in test performance in our sample, but there was no corresponding correlation 
between age and confidence in hazard perception test performance (r = -.04) or between age 
and self-rated driving ability (r = .03). 
 
3.3. Confidence in hazard perception test performance and self-reported driving self-
regulation 
Second, we tested the hypothesis that confidence in test performance would predict 
self-reported driving self-regulation. Confidence in hazard perception performance 
significantly predicted self-reported driving self-regulation both once potential mediators 
(same list as above) were adjusted for, standardized beta = -.162, pooled t(305) = -3.065, p 
=.002) and for the unadjusted correlation (r = -.24). However, participants’ actual hazard 
perception test response latency failed to predict self-reported driving regulation when 
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potential mediators were adjusted for, standardized beta = 0.034, pooled t(305) = .529, p 
=.598 (though the unadjusted correlation was significant, r = .22).  Hazard perception hit rate 
also failed to predict self-reported driving regulation, standardized beta = -.063, pooled 
t(305) = -1.110, p =.267 (though similarly, the unadjusted correlation reached significance, r 
= -.21). 
 
3.4. Self-ratings of actual driving ability and safety 
Third, we examined whether self-rated driving ability and self-rated accident liability 
predicted self-reported driving regulation. Self-rated driving ability significantly predicted 
driving self-regulation both once potential mediators (same list as above) were adjusted for, 
standardized beta = -.209, pooled t(305) = -4.038, p < .001), and for the unadjusted 
correlation, r = -.27. Self-rated crash likelihood had a significant but weak relationship with 
driving self-regulation once adjusted for potential mediators (same list as previous analyses), 
standardized beta = .114, pooled t(305) = 2.104, p = .036) though the unadjusted relationship 
was only significant if the Bonferroni correction was not applied, r = .13. 
Finally, drivers’ self-ratings of driving ability could not be predicted by hazard 
perception response latency both when controlling for potential mediating variables (same list 
as previous analyses), standardized beta = .128 across 5 MI imputations, pooled t(305) = 
1.949, p = .051) and for the unadjusted correlation, r = .09. The same pattern of findings 
emerged for the relationship between self-ratings of driving ability and hazard perception hit 
rate (standardized beta = -.090, pooled t(305) = -1.324, p = .187; unadjusted r = -.07). 
 
4. Discussion 
The Multifactorial Model for Enabling Driving Safety (Anstey, et al., 2005) proposes 
that older drivers’ self-monitoring and their beliefs about their driving capacity are key in 
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determining older adults’ driving behaviour. This provides a potential escape route for older 
drivers hampered by age-related declines in capacity to drive safely, in that they can 
potentially monitor their capacity and take steps to compensate for perceived difficulties 
(such as restricting their driving in more risky situations). One potential flaw in this strategy 
is that it relies on self-monitoring judgements to have some bearing on reality. 
This is the first paper to investigate this issue in relation to hazard perception, a key 
driving skill that has been associated with crash risk and can be measured in validated video-
based tests using footage of real traffic. Unfortunately the data from the present study suggest 
that older drivers’ self-monitoring judgements on hazard perception performance appear to 
have little or no correspondence to objective measures of hazard perception skill. We found 
that participants’ judgements of confidence on their performance on a validated hazard 
perception test had little or no relationship with their actual scores in the test. This finding 
was demonstrated both through (1) the non-significant association between hazard perception 
test response latency (the primary measure of hazard perception ability yielded by the test) 
and participants’ confidence in the quality of their test performance and through (2) the 
finding that age-related declines in hazard perception test scores were not reflected by an age-
related decline in confidence ratings. The pattern we found with hazard perception skill is 
consistent with Marottoli and Richardson’s (1998) finding that drivers’ (n = 35) self-ratings 
of their overall driving ability were not associated with a driving therapist’s evaluation of 
their on-road driving performance. 
 Note that while a weak relationship was found between hazard perception hit rate (a 
secondary measure of hazard perception ability yielded by the test, see section 2.2.1) and test 
confidence, this association might reflect an artefact of the test protocol. In the test, 
participants viewed a series of clips and there was at least one hazard per clip, which could 
potentially provide artifactual feedback (if a clip finished and a participant had not responded, 
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they might experience a feeling that they had missed something) as real driving is not 
segmented in this way. Importantly, whether this explanation is true or not does not have 
implications for the main finding: namely that drivers’ estimates for their test performance 
are at best poor predictors of objective measures of test performance.  
Both test performance confidence ratings and self-ratings of driving ability were 
found to predict self-reported regulation or preferences for self-regulation of driving. This 
finding is consistent with the idea that self-regulation may be at least partially mediated by 
self-assessments of driving (Anstey et al., 2005), even though neither measure of self-
assessment nor the self-regulation scores mapped onto objective measures of hazard 
perception ability (where it is worth noting that there was even a slight, non-significant 
tendency for drivers with slower hazard perception response latencies to rate themselves as 
more skilful drivers). This raises the possibility that if these self-assessments could be made 
more accurate (for example by providing objective feedback on driving performance), then 
self-regulation might become a more effective way of improving road safety.  
Another key element in this mechanism is the extent to which drivers report self-
regulating their driving in the first place (that is, if no one is willing to self-regulate then 
creating more accurate self-assessments may have little practical effect). According to 
responses to the Self-Regulation Questionnaire, 27.5% of participants reported avoiding at 
least one of the driving situations listed, which is comparable to the results of several recent 
studies that have examined the prevalence of older adults’ driving self-regulation and 
avoidance. For example, Molnar and Eby (2008) found that 25% of participants self-
regulated their driving in some way. 
This study has a number of limitations. First, the usual concerns about self-report 
measures apply (Rabbitt & Abson, 1990; Reason, 1993), especially given, as far as we are 
Older drivers’ insight into their hazard perception    16 
 
 
aware, that no study has yet mapped any measure of self-reported driving self-regulation onto 
actual self-regulation (that is, it is possible that participants do not do what they report they 
do or prefer to do). 
Second, there was some ambiguity surrounding the wording of the confidence 
measure. Participants may have interpreted it either in terms of response times (detecting 
hazards early rather than late), hit rate (e.g. responding to a greater proportion of hazards), or 
some other unmeasured characteristic. Future studies should use a range of confidence 
measures, some focussing on hazard perception in real driving and others focussing on 
particular aspects of test performance (for example, separating questions relating to response 
latency and hit rate and generally being more specific about what is being referred to). Also, a 
multiple item confidence scale might also yield greater score stability than the single item 
used (though see Gardner & Cummings, 1998). In addition, if drivers’ typical interpretation 
of the current confidence item was hit rate rather than response latency then it is possible that 
any relationship would be attenuated by the ceiling effect on the objective measure. This 
would need to be addressed via the use of a different type of hazard perception test that 
focussed on hit rate as its primary measure rather than response latency. 
Third, this study focussed on insight into one specific driving skill. It is of course 
possible that drivers do have good insight into other aspects of their driving (for example, 
drivers may be well aware subjectively that their night vision has deteriorated and therefore 
avoid driving at night: the hazard perception test used in the present study did not include 
night driving stimuli). 
Finally, our sample may not be representative of adults over age 65 in the population 
(both local and national) because of the voluntary nature of participation (for instance, they 
are likely to be higher functioning). However, it could be argued that, as a result of this bias, 
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our sample would be expected to be more insightful than the population, and hence it is 
unlikely to have implications for our general conclusions. Nonetheless, comparisons with 
census data indicate that our sample did seem to be broadly representative of the population 
in terms of average age and level of education (at least on a local level), although there was a 
higher proportion of males in our sample than in the population (though note that hazard 
perception scores were not related to gender, see Table 2).  
 While acknowledging all these limitations, we propose that our findings are consistent 
with the idea that drivers have little insight into their performance on the computer-based 
hazard perception test. If this is the case, then one possible explanation is that the feedback 
mechanisms required for accurate self-assessment of hazard perception ability are of poor 
fidelity (see Ackerman et al., 2010, for a discussion of feedback and self-monitoring in older 
drivers). For example, it can be argued that drivers (of all ages) receive little feedback on 
their performance in real driving. For instance, if drivers fail to detect a potential hazard that 
does not result in a crash (where crashes are rare events on an individual level) then they may 
not even be aware they were at risk. Even if the driver does become aware they were at risk 
(for example, they have to perform an emergency manoeuvre or another driver sounds their 
horn), such events are still likely to occur relatively rarely and would not necessarily be 
interpreted as poor performance by the driver (presumably most drivers would attempt to 
blame other factors in the first instance). Also, while, in principle, a driver could obtain 
feedback that their driving ability was declining by noticing that the frequency of near-misses 
they encountered was increasing; in practice, this type of metric is likely to be difficult to 
monitor reliably (and still might not provide information on performance relative to the 
typical driver). For older drivers (or, for that matter, any group of drivers), this paucity of 
performance feedback could impact on the effectiveness of compensatory strategies for 
reducing their risk. 
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If it is the case that the key obstacle to effective self-regulation is a lack of feedback 
on driving ability then one possible road safety intervention could be to provide drivers with 
the necessary feedback (Ackerman, et al., 2010). For example, drivers could take a hazard 
perception test (presuming the test is a sufficiently valid index of actual driving) and be 
provided with detailed feedback on their performance. If this proved sufficient to enhance 
insight into their hazard perception ability then, in principle, they would have a better 
opportunity to judge the amount of self-regulation they required to offset any declines in 
driving performance. Of course, in doing this, one would have to consider the possibility that 
the very act of reducing driving might lead to driving skills worsening through lack of 
practice. Another strategy to reduce crash risk could be to offset the decline via training. For 
example, Horswill, Kemala, Wetton, Scialfa, and Pachana (2010) found evidence that hazard 
perception training could improve hazard perception test performance in older drivers and it 
is possible that the very act of engaging in such training may increase older drivers’ insight 
into their own hazard perception ability. 
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Table 1. 
Driving self-regulation questionnaire items and frequency of positive responses 
 Driver self-regulation question % yes 
1 I prefer not to drive after dusk. 44.6 
2 I prefer not to drive when it is raining. 29.7 
3 I prefer not to drive on wet roads, even when it is not raining. 14.9 
4 I prefer not to drive at daybreak. 11.9 
5 I prefer not to drive in heavy traffic areas. 47.1 
6 I prefer not to drive on unfamiliar routes. 31.5 
7 I prefer not to drive on the motorway. 6.1 
8 I prefer not to drive in isolated areas. 18.0 
9 I prefer not to drive at higher speeds (over 80K). 14.5 
10 I find myself leaving more room between myself and the car in front of me.   55.4 
11 I find myself looking more carefully to judge when to merge into traffic. 75.1 
12 I find that I avoid busy roundabouts. 12.1 
13 I find myself choosing not to go out if the weather seems uncertain. 10.1 
14 I prefer to have others drive me places.   13.2 
15 I prefer not to drive long distances (over 2 hours driving time).  34.9 
16 I avoid large parking garages and crowded parking lots. 16.8 
17 I actively avoid narrow streets. 4.7 
18 I find myself driving slower than surrounding traffic.  19.0 
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Table 2 
Correlations between the variables 
  Mean (SD, 
range) 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 
1 Hazard perception response 
latency (seconds) 
5.55 (0.96, 
3.47-8.34) 
-0.54 0.00 0.22 -0.10 0.09 0.08 -0.08 0.41 -0.23 -0.35 0.12 0.22 -0.13 -0.14 
2 Hazard perception hit rate (%) 91 (12, 
50-100) 
 0.18 -0.21 -0.03 -0.07 0.02 -0.03 -0.36 0.19 0.27 -0.08 -0.13 0.08 0.07 
3 Confidence in hazard 
perception test performance 
(%) 
82 (13, 
20-100) 
  -0.24 -0.13 0.14 0.01 0.11 -0.04 -0.01 0.08 -0.03 0.08 0.15 0.13 
4 Self-Regulation Questionnaire 
(out of 18, higher = more 
regulation) 
4.57 (3.29, 
0-14) 
   0.13 -0.27 0.05 -0.08 0.33 -0.10 -0.24 0.26 0.09 -0.33 -0.22 
5 Crash likelihood rating (out of 
10, higher = more likely) 
3.41 (1.74, 1-
10) 
    -0.56 0.08 -0.07 -0.07 0.02 -0.03 0.01 -0.12 -0.06 -0.06 
6 Driving ability rating (out of 
10, higher = higher ability) 
6.98 (1.78, 3-
10) 
     -0.09 0.03 0.03 -0.03 0.01 -0.08 0.11 0.18 0.09 
7 MMSE (higher = greater 
cognitive function) 
27.35 (1.21, 
21-30) 
      0.06 0.20 0.15 -0.08 0.05 0.11 -0.08 0.05 
8 Sex (female = 0, male = 1)         0.07 0.23 -0.06 0.09 0.26 0.13 0.21 
9 Age (years) 75.16 (7.01, 
65-96) 
        -0.10 -0.52 0.13 0.62 -0.13 -0.27 
10 Education (years)1 14.3 (3.86, 
3-26) 
         0.10 -0.12 0.04 -0.01 0.08 
11 Pelli-Robson contrast 
sensitivity (higher = greater 
contrast sensitivity) 
1.69 (0.12, 
1.35-1.95) 
          -0.15 -0.37 0.05 0.14 
12 Self-rated health (1-5 scale, 
lower rating = better) 
2.34 (0.83, 
1-4) 
           0.10 -0.13 -0.02 
13 Years driving 53.08 (8.51, 
12-75) 
            -0.02 -0.09 
14 Frequency of driving (1-5 
scale, higher = more frequent) 
4.59 (0.67, 
1-5) 
             0.27 
15 Kilometres per week 189.04 (156.96, 
10-1200) 
              
1Education is total years in education and so may include repeated years, kindergarten, and non-school vocation training. 
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Table 3 
Summary of multiple regression results with all effects adjusted for potential mediators (sex, age, education, MMSE, contrast sensitivity, health, 
years driving, driving frequency, and kilometres per week)  
 
Section 
in text: 
Independent variable: Dependent variable: Standardized 
Beta: 
Significance test: 
3.2 Hazard perception response latency Confidence in hazard perception test 
performance 
0.062  pooled t(305) = 0.901, p =.369 
Hazard perception hit rate Confidence in hazard perception test 
performance 
0.175  pooled t(305) = 2.326, p =.026 
3.3 Confidence in hazard perception test 
performance 
Self-reported driving self-regulation -0.162  pooled t(305) = -3.065, p =.002 
Hazard perception response latency Self-reported driving self-regulation 0.034 pooled t(305) = .529, p =.598 
Hazard perception hit rate Self-reported driving self-regulation -0.063 pooled t(305) = -1.110, p =.267 
3.4 
 
Self-rated driving ability Self-reported driving self-regulation -0.209 pooled t(305) = -4.038, p < .001) 
Self-rated crash likelihood Self-reported driving self-regulation 0.114 pooled t(305) = 2.104, p = .036 
Hazard perception response latency Self-rated driving ability 0.128 pooled t(305) = 1.949, p = .051 
Hazard perception hit rate Self-rated driving ability -0.090 pooled t(305) = -1.324, p = .187 
 
 
 
